How colonial animals space their nests in relation to conspecifics may provide clues as to whether coloniality provides net benefits or occurs only because breeding sites are limited. We examined how nearest-neighbour distance varied in relation to settlement time in the highly colonial cliff swallow, Petrochelidon pyrrhonota, comparing observed nearest-neighbour distances to those expected if birds spread out to maximize nest spacing. Cliff swallows generally settled closer to each other than required by the available substrate, and clustered their nests closer in large colonies than in small ones. The first settlers at a colony site spaced themselves further apart than later arrivals but did not maximize nearest-neighbour distances. The first arrivals maintained greater nest spacing throughout the season than did birds that arrived later. Colony size and amount of nesting substrate had no effect on initial settlement distances of the first arrivals, but eventual nearest-neighbour distances declined with colony size. First arrivals may gain less from nesting with conspecifics and thus are less likely to cluster their nests than later arrivals, which may often be young or naïve birds that gain more from the social benefits of colonial nesting. The results are consistent with the presumed social advantages cliff swallows receive from coloniality and do not support the hypothesis that colonies result from nesting site limitation.
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Why animals form breeding colonies is a major unresolved question in evolutionary ecology. The topic continues to stir lively debate (Danchin & Wagner 1997; Tella et al. 1998 ) and has been the focus of long-term studies (Hoogland 1995; Brown & Brown 1996; Danchin et al. 1998) . One of the principal issues has been whether colonies form due to limited breeding habitat, with animals forced into nesting aggregations at a net cost, or result from social benefits of clustering (food finding, reduced predation; Lack 1968; Alexander 1974; Hoogland & Sherman 1976; Wittenberger 1981) . The prevailing view has been that seabird colonies in particular are caused by a shortage of suitable nesting sites (islands, coastlines) inherent in marine environments, but a recent phylogenetic analysis of coloniality across birds suggests that colonial nesting evolved prior to occupancy of marine habitats (Rolland et al. 1998 ). Thus, whether seabirds truly form colonies due to a shortage of nesting sites is unclear, with new life given to the old controversy over the relative importance of habitat constraints versus social benefits in the evolution of avian coloniality.
Perhaps the best way to determine whether suitable nesting sites are limited in colonial birds is to increase nesting habitat experimentally and examine whether colonies dwindle as birds spread out. This was done in tree swallows, Tachycineta bicolor, in which an increase in the number of nestboxes led to birds settling in lower density (Muldal et al. 1985) . However, in most colonial species, manipulating the amount or quality of nesting habitat is not practical. An alternative is to observe the spatial distribution of individuals at a given site. If nesting colonially affords only costs and no benefits of nesting with conspecifics, individuals should settle in places that tend to maximize their nearest-neighbour distances within a colony site. Maximizing nest spacing reduces the costs of grouping, which can be substantial in many species (reviewed in Brown & Brown 1996) .
Among colonial species in which nest spacing has been studied, nests usually seem to be closer together than required by the amount of nesting substrate (Waltz 1981; Schmutz et al. 1983; Wittenberger & Hunt 1985; Szep 1991; Burger & Gochfeld 1993) . This seems to suggest that these species receive active benefits from colonial nesting, yet in most cases the alternative that close nest spacing results from suitable nesting substrate within colony sites becoming saturated with settlers has not been tested. As colony size grows, later arrivals may be forced to cluster their nests near conspecifics simply because of space limitations dictated by the distribution
